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@ A protective circuit is used in conjunction 
with a switching power source (110) for protect- 
ing the latter from overload and from short 
circuits. The circuit detects whether the current 
at the primary winding current of a switching 
power source transformer (114), the load cur- 
rent of the switching power source, or both 
exceed a predetermined reference voltage. If 
so, supply of power to the switching power 
source (110) is interrupted for a predetermined 
period of time, thereby bringing the switching 
power source into inoperable condition for the 
duration of the predetermined period of time. 
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The present invention relates to a circuit for pro- 
tecting a switching power source from an overload 
condition or a short circuit condition by detecting a 
load current of the switching power source or a cur- 
rent flowing in the primary winding of a transformer 
included in the switching power source. 

Recently, switching power sources have been 
commonly brought into use because they are a highly 
efficient means for providing a stable power supply. 
There are many types of switching power sources. As 
described in Transistor Technology Special No. 28", 
the switching power sources are classified as single 
type vs. push-pull types and as self-excited types vs. 
separate-excited types in terms of power transistor's 
circuit configuration. To attain stabilized control, 
PWM types, RCC types or the like are used. 

Generally, these circuits are designed to have 
protective characteristics for protecting the power 
transistor or the power FET coupled to the transfor- 
mer from being damaged when a switching power 
source is overloaded or when the output of the circuit 
is short circuited. 

A protective circuit for protecting from the over- 
load condition or the short circuit condition is descri- 
bed in Japanese Patent Publication Kokoku No. HEI- 
I-20808, wherein with respect to a switching power 
source with a PWM feedback control, a current flow- 
ing in a power transistor or a power FET is interrupted 
using a bistable multivibrator when an overcurrent 
flows in the load for a predetermined period of time. 

In the protective circuit as described in the above 
publication, once an overcurrent is detected, the bist- 
able multivibrator is set so that current does not flow 
in the power transistor or the power FET. Even after 
the overcurrent stops flowing, the protected compo- 
nent, that is. the power transistor or power FET will re- 
main OFF until the protective circuit is manually re- 
set. Because there is no automatic re-set function, 
the protective circuit is very troublesome to use. In 
addition, an over current condition is not detected un- 
less it continues for the predetermined period of time. 
Therefore, response is slow for detecting continuous 
short circuits. Also, the circuit has many components 
and is therefore complicated and expensive to pro- 
duce. 

According to a first aspect of this invention a pro- 
tective circuit for a switching power source which in- 
cludes switching means for switching an input voltage 
applied to said switching means, a transformer having 
a primary winding coupled to said switching means 
and a secondary winding, and rectifying means cou- 
pled to said secondary winding of said transformer, a 
load being connectable to said rectifying means, 
comprises: 

detecting means for detecting when at least 
one of the current flowing in said primary winding of 
said transformer and the current flowing in the load 
connected to said rectifying means exceeds a prede- 



termined reference value; and, 

interrupting means for interrupting application 
of the input voltage to said switching means for a pre- 
determined period of time after said detecting means 

5 detects that said predetermined reference value has 
been exceeded. 

Preferably the detecting means detects at least 
one of two occurrences, one being that a current flow- 
ing in said primary winding of said transformer ex- 

10 ceeds a first predetermined reference value, and an- 
other being that a current flowing in the load connect- 
ed to said rectifying means exceeds a second prede- 
termined reference value. 

According to another aspect of this invention a 

15 stabilized voltage source circuit comprises: 

a switching power source including an oscilla- 
tion circuit for producing a train of pulses, a power 
transistor having a base connected to said oscillation 
circuit, a collector, and an emitter, a transformer hav- 

20 ing a primary winding, and a secondary winding, the 
primary winding having one end connected to the col- 
lector of said power transistor and another end sup- 
plied with the input voltage, a rectifying circuit con- 
nected to the secondary winding of said transformer, 

25 said rectifying circuit rectifying the voltage developed 
across the secondary winding of said transformer and 
producing a rectified voltage, feedback means for 
feeding back the rectified voltage to the oscillation 
circuit; and a protective circuit in accordance with the 

30 first aspect of this invention. 

Preferably the current detecting means includes 
a resistor coupled to the primary winding of the trans- 
former so that the primary winding current flows in the 
resistor, and differentiating means for differentiating 

35 a voltage developed across the resistor to detect an 
in rush current flowing in the primary winding of the 
transformer immediately after the switching means of 
the switching power source is rendered ON. 

The interrupting means preferably includes a 

40 switching device connected to the switching means of 
the switching power source, control means connect- 
ed to the switching device for controlling ON - OFF 
switchings of the switching device, and time measur- 
ing means connected to the control means for meas- 

45 uring the predetermined period of time upon the de- 
tecting means detecting at least one of the two occur- 
rences. The control means renders the switching de- 
vice OFF during the predetermined period of time 
measured by the time measuring means, whereby ap- 

so plication of the input voltage to the switching means 
is interrupted for the predetermined period of time. 

According to the present invention, in an over- 
load or short circuit situation when the primary wind- 
ing current or the load current exceeds the above de- 

55 scribed reference values, supply of power to the 
switching power supply is temporarily interrupted. Af- 
ter expiration of the predetermined period of time, if 
the primary winding current or the toad current does 



2 



EP 0 649 222 A2 



not exceed the above described reference values, 
power is supplied to the switching circuit. That is, the 
circuit automatically reverts to an operable condition. 

If the above described reference values are ex- 
ceeded, supply of power to the switching power 
source is again temporarily interrupted. When either 
the primary winding current or the load current con- 
tinues to exceed the above described values, the op- 
erations of detecting the primary winding current and 
the load current and interrupting the supply of power 
to the switching power source are repeatedly carried 
out at a frequency with a predetermined period of 
time. Therefore, a short frequency chattering does 
not occur in the circuit of the present invention. 

Particular embodiments of the invention will now 
be described with reference to the accompanying 
drawings, in which:- 

Fig. 1 is a block diagram showing a circuit for pro- 
tecting against overloads and short circuits ac- 
cording to a first embodiment of the present in- 
vention; 

Fig. 2 is a circuit diagram of the block diagram 
shown in Fig. 1; 

Fig. 3 is a diagram illustrating operation of the cir- 
cuit according to the first embodimentof the pres- 
ent invention; and 

Fig. 4 is a circuit diagram showing a circuit dia- 
gram according to a second embodiment of the 
present invention. 

Preferred embodiments of the present invention 
will be described with reference to the accompanying 
drawings. Fig. 1 is a block diagram showing the ar- 
rangement of a protective circuit for a switching power 
source of separate-excited and push-pull type. The 
switching power source is denoted by reference nu- 
meral 110 and includes an oscillation circuit 112, a 
transformer 1 14 and a rectifying circuit 1 1 6. As will be 
described in detail below, the oscillation circuit 112 in- 
cludes a power transistor serving as a switching 
means for switching an input voltage V iN appl ied to the 
power transistor. The transformer 114 has a primary 
winding coupled to the power transistor and a second- 
ary winding. The rectifying circuit 116 is coupled to 
the secondary winding of the transformer 116. A load 
is connectable to the output of the rectifying circuit 
116. 

The input voltage V ln supplied from the power 
source is subjected to switching by the power transis- 
tor included in the oscillation circuit 112. After the in- 
put voltage V in is boosted at the transformer 114, it is 
rectified at the rectifying circuit 116 and outputted as 
stabilized output V^. The output voltage V out is fed 
back to the oscillation circuit 112 and stabilized by 
well-known PWM control. 

The primary winding current flowing in the pri- 
mary winding of the transformer 114 is detected by 
the primary winding current detector 132 and a trans- 
lated voltage of the detected current is compared in a 



first comparator 1 36 with a first reference voltage 
s u ppl ied from first reference voltage su pply 1 34. If the 
translated voltage of the detected primary winding 
current is greater than the first reference voltage V^, 
5 a first detection signal is outputted from the first com- 
parator 136. 

The load current of the switching power source 
110 is detected by a load current detector 142 and a 
translated voltage of the detected load current is com- 

10 pared in a second comparator 146 with a second ref- 
erence voltage V ref2 supplied from second reference 
voltage supply 144. If the translated voltage of the 
load current is greater than the second reference vol- 
tage V re f2> a second detection signal is outputted from 

is the second comparator 146. An OR gate 154 is con- 
nected to the outputs of the first and second compar- 
ators 136 and 146 to receive the first and second de- 
tection signals. The OR gate 1 54 ORs the first and 
second detection signals. That is, if either the first de- 

20 tection signal or the second detection signal is applied 
to the OR gate 1 54, the OR gate 1 54 outputs a trigger 
pulse to a monostable multivibrator 152 connected to 
the output of the OR gate 154. The primary winding 
current detector 132, the load current detector 142, 

25 the first and second reference voltage supplies 134 
and 144, and the first and second comparators 136 
and 146 serve as detecting means for detecting at 
least one of two occurrences. One is that a current 
flowing in the primary winding of the transformer 114 

30 exceeds the first reference value. Another is that a 
current flowing in the load connected to the rectifying 
circuit 116 exceeds the second reference value. 

When the monostable multivibrator 152 is trig- 
gered in response to the trigger pulse outputted from 

35 the OR gate 154, the monostable multivibrator 152 
outputs a control pulse for a predetermined period of 
time to a control circuit 120 for controlling the supply 
of input voltage to the switching power source 110. 
Supply of input voltage through the control circuit 120 

40 to the switching power source 110 is interrupted dur- 
ing the predetermined period of time. After the prede- 
termined period of time elapses, the input voltage is 
again supplied to the switching power source 110. 
The primary winding current flowing in the primary 

45 winding of the transformer 114 is monitored by the pri- 
mary winding current detector 132 and the load cur- 
rent is monitored by the load current detector 142. 
when a voltage corresponding to at least one of the 
primary winding current and the load current exceeds 

so the reference voltages V refl or V ref2 , the input voltage 
V| N to the switching power source 110 is interrupted. 
The control circuit 120 is constructed from a transis- 
tor Tr120 serving as switching element which is con- 
trolled by a control pulse from the monostable multi- 

55 vibrator 152 in a manner to be described later. The 
control circuit 120, the monostable multivibrator 152, 
and OR gate 154 serve as interrupting means for in- 
terrupting application of the input voltage to the 
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switching power source 110 for a predetermined per- 
iod of time when the detecting means detects at least 
one of the two occurrences. 

Fig. 2 shows an example of the circuit arrange- 
ment of the protective circuit shown in block form in 
Fig. 1 . Components in Fig. 2 that are the same as in 
Fig. 1 are indicated with the same numbering. 

A power transistor Tr1 is provided as the switch 
element of the switching power source 110. The cur- 
rentf lowing in the primary winding of the transformer 
114 is subjected to on-off switching by the power tran- 
sistor Tr1 which is controlled by an oscillation circuit 
112. A voltage doubler circuit for further boosting the 
voltage that is boosted by the transformer 114 is used 
in the rectifying circuit 116. The rectified output is ap- 
plied via a resistor R2 to an output terminal to provide 
a stabilized output V^. The output voltage V out is fed 
back to the oscillation circuit 112 to attain stabilized 
output voltage. 

An emitter resistor RE of small resistance is con- 
nected to the emitter of the power transistor Trl . 
When the power transistor Tr1 is turned ON in re- 
sponse to the rectangular wave from the oscillation 
circuit 112, a current flows in the primary winding of 
the transformer 114. A voltage in proportion to this pri- 
mary winding current is developed across the emitter 
resistor RE. The primary winding current can be de- 
tected by differentiating the voltage developed 
across the emitter resistor RE. A series connection of 
capacitor C132 and resistor R132, which is denoted 
generally by reference numeral 1 32, is connected to 
the non-inverting input of the comparator 136 and 
performs the differentiation of the voltage across the 
emitter resistor RE. By providing the resistor R132 
and the capacitor C132 with small values, a current 
starts flowing therein in timed relation to the rise of 
the voltage developed across the emitter resistor RE, 
and the capacitor C132 is thereby quickly charged, 
whereby a differentiated voltage of the voltage devel- 
oped across the emitter resistor RE is applied to the 
non-inverting input of the comparator 1 36. Further, by 
using the emitter resistor Re with a small value, the 
capacitor C132 can also be discharged quickly. 

If the voltage at the non-inverting input of the 
comparator 1 36 is greater than the first reference vol- 
tage 134 applied to the inverting input of the compar- 
ator 1 36, that is, if the primary winding current of the 
transformer is larger than the predetermined refer- 
ence value, the output of the comparator 136 be- 
comes high level. If, on the other hand, the voltage at 
the non-inverting input of the comparator 136 is less 
than the first reference voltage 134, the output of the 
comparator 136 becomes low level. The comparator 
1 36 and the reference voltage 1 34 are constructed by 
well-known methods, so detailed description thereof 
will be omitted herein. 

A small value resistor R142 and a smoothing ca- 
pacitor C142, denoted generally by reference numer- 



al 142, are connected to the output of the rectifying 
circuit 116. A voltage proportional to the load current 
is developed across the resistor R142 and the 
smoothing capacitor C 142. The output of the compar- 

5 ator 146 becomes high level when the voltage at the 
non-inverting input of the comparator 146 is greater 
than the voltage at the inverting input of the compar- 
ator 146, that is, when the toad current is greater than 
the predetermined reference value. Contrariiy, the 

10 output of the comparator 146 will be at a low level 
when the voltage at its non-inverting input is less than 
the voltage at the inverting input The structure of the 
comparator 146 and the reference voltage 144 are 
well known, so their description will be omitted herein. 

15 As shown in Fig. 2, the OR gate 154 is construct- 

ed from a diode logic and an invertor by a transistor. 
When the primary winding current and the load cur- 
rent are greater than the associated reference values, 
the OR gate 154 outputs a trigger pulse to the mono- 

20 stable multivibrator 1 52. The trigger pulse is negative 
logic. Therefore, OR gate 154 is more accurately 
termed a NOR gate. Circuitry for making the mono- 
stable multivibrator 152 is well known in the art. The 
pulse width output from the monostabte multivibrator 

25 1 52 can be optionally determined by the selection of 
the capacitor C12 and resistors R12 and R14. The 
output of the monostable multivibrator 152 is also 
negative logic, that is, when input level is low, the 
transistor Tr1 is turned OFF whereas when input level 

30 is high, the transistor Tr1 120 is turned ON. 

When the output of the switching power source 
110 is short circuited or when the primary winding cur- 
rent or the load current exceed predetermined refer- 
ence values, these are detected by the circuits 132 

35 and 142, and a trigger pulse is outputted from the OR 
gate 154 to the monostable multivibrator 152. A low 
output from the monostable multivibrator 152 turns 
OFF the transistor Tr1 20. The current then stops flow- 
ing in the primary winding of the transformer 114 and 

40 output voltage from the switching power circuit 110 
becomes unavailable. 

After a predetermined period of time correspond- 
ing to the output pulse width of the monostable mul- 
tivibrator 152 is expired, the monostable multivibrator 

45 1 52 outputs a high level signal to the base of the tran- 
sistor Tr1 20 so that the transistor Tr1 20 is turned ON. 
As a result, the operation of the switching power 
source 110 resumes, and the current flows in the pri- 
mary winding of the transformer 114 and a stabilized 

so power output is obtained. 

The circuits 132 and 142 detect when a short cir- 
cuit occurs or when the primary winding current and 
the load current are greater than predetermined ref- 
erence values. The switching power source 110 again 

55 interrupts supply of power. If only the load current is 
detected and the primary winding current is not de- 
tected, the transistor Tr1 generates a large amount of 
heat when a large inrush current flows in the primary 
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winding of the transformer 114. However, if the pri- 
mary winding current is monitored together with the 
load current as in the present embodiment an undue 
inrush current can be detected. By inhibiting the cur- 
rent from flowing in the primary winding of the trans- 5 
former 114 for a predetermined period of time when 
the undue inrush current is detected, the average val- 
ue of the current at the primary winding of the trans- 
former 114 can be reduced so that the power transis- 
tor Tr1 will not be damaged by the heat generated. 10 

Fig. 3 shows how the non-inverting input of the 
comparator 136 (i.e., the differentiated value of the 
primary winding current), the output from the multivi- 
brator 152, and the load current change with changes 
in the load. The upper level (a) indicates the load, is 
wherein load increases with increasing height. 

Region I shows the situation when the load ex- 
ceeds a rated value. In this case, the load current (see 
lower level (d)) and the differentiated value of the pri- 
mary winding current (see second level (b)) increase 20 
in comparison with the case where the load is at the 
rated value. The switching power source 110 operates 
almost as normal as a stabilized power source until 
the primary winding current or the load current ex- 
ceeds the threshold value. 25 

Region II shows the load increasing further. 
When the primary winding current or the load current 
exceeds a threshold value, the comparator 1 36 or 146 
outputs at a high level signal, whereupon the OR gate 
1 54 outputs the trigger pulse to the monostable mul- 30 
tivibrator 152. The transistor Tr 120 is turned OFF for 
a predetermined period of time determined by the 
monostable multivibrator 152 and thus power supply 
to the switching power source 110 is interrupted. 

During the overloaded condition, the monostable 35 
multivibrator 152 reverts to its original condition, 
whereupon the transistor Tr 120 is again turned ON 
for a short period of time and the switching power 
source 110 operates. However, as shown in regions 
II through IV, due to large load continuously imposed, 40 
the primary winding current or the load current ex- 
ceeds the threshold value. In this condition, the trig- 
ger pulse is outputted to the monostable multivibrator 
1 52 upon detection of the primary winding current or 
the load current. The transistor Tr120 will again be 45 
turned OFF for the predetermined period of time. Dur- 
ing overloaded or short circuited condition, the 
switching power source 110operatesforan extremely 
short period of time. As indicated in regions III and IV, 
when the load further increases and the output of the so 
switching power source 110 is brought to short- 
circuited condition, the primary winding current will in- 
crease and the switching power source 110 wil! only 
operate for extremely short periods of time. 

Region V shows conditions when the load returns 55 
to the rated level. Because the primary winding cur- 
rent and the load current are lower than the respective 
threshold values, the transistor Tr1 20 is ON and thus 



the switching power source 1 1 0 operates. In this way, 
the circuit automatically returns to the operable con- 
dition following an inoperable condition continuing for 
the predetermined period of time when both the load 
current and the primary winding current return to the 
normal level. Further, as described, when an over- 
load or a short circuit condition is continuing, the time 
period at which the switching power source 11 0 oper- 
ates is extremely short so that damage from genera- 
tion of heat is prevented. Thus, the switching power 
source 110 is protected by a circuit of a simple ar- 
rangement and automatically returned to the oper- 
able condition after a protective period of time. 

The average current at the primary winding dur- 
ing a short circuit of the output of the switching power 
source 110 can be set to 1/10 of the current flowing 
in the rated load by appropriately setting the pulse 
width of the monostable multivibrator 1 52 by selection 
of capacitor C12 and resistances R12 and R14. 

Fig. 4 shows another example of circuit arrange- 
ment wherein like components are provided with the 
same numbering as in Figs. 1 and 2. In the example 
shown in Figs. 1 and 2, the comparison results of two 
comparators 136 and 146 are ORed. In the arrange- 
ment shown in Fig. 2, the set values of the current at 
the primary winding and the load current are freely 
determined by appropriately determining the refer- 
ence voltages 134 and 144. 

The circuit arrangement can be simplified by ap- 
propriately selecting the emitter resistance RE and 
the resistance R142 so that the reference voltages 
1 34 and 144 can be set to the same value. To this end, 
in the circuit arrangement shown in Fig. 4, by applying 
an added value of the detection results from the pri- 
mary winding current detector 132 and the load cur- 
rent detector 142 to the non-inverting input of the 
comparator 136, a trigger pulse is outputted to the 
monostable multivibrator 152 depending on whether 
the current at the primary winding of the transformer 
or the load current has exceeded the respective ref- 
erence values. 

In the circuit shown in Fig. 4, the resistor R132 
and the capacitor C1 32 connected to the non-invert- 
ing input of the comparator Q1 54 are for differentiat- 
ing the voltage developed at the emitter resistor RE 
as in Fig. 2. Further, the resistor R142 and the capac- 
itor C142 are provided for detecting load current of the 
rectifying circuit 116. The detection output from the 
resistor R132, the capacitor C132, the resistance 
R142, and the capacitor C142 is applied to the non- 
inverting input of the comparator Q 154. If the non-in- 
verting input of the comparator Q154 is greater than 
the reference voltage V rero inputted to the inverting in- 
put of the comparator Q154, that is, if the current at 
the primary winding of the transformer 1 14 or the load 
current is greater than the predetermined reference 
value, the comparator Q154 outputs a high level sig- 
nal. If not, the comparator Q154 outputs a low level 
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signal. In this circuit, the reference value is set to a 
level that is 130% of the rated load. The transistor 
Tr120 is subjected to ON-OFF control in the same 
manner as described with reference to Fig. 2. Be- 
cause the resistors R132 and R142 are provided with 
relatively small values, the capacitor promptly dis- 
charges. 

This circuit operates substantially the same as 
that shown in Fig. 2. Consequently, when load condi- 
tions are changed as shown in Fig. 3(a), the differen- 
tiated value of the primary winding current, the output 
from the multivibrator, and the load current also 
change as shown in Fig. 3. When the primary winding 
current become 1 30% or more than the current under 
the rated load, the transistor Tr120 is turned OFF as 
shown in regions I! and on. 

If detection is carried out with respect only to the 
load current and no detection is carried out with re- 
spect to the primary winding current, then the power 
transistor Tr1 will be damaged when overloads or 
short circuits occur, because a large inrush current 
that exceeds the 130% of the rated value flows in the 
primary winding of the transformer 114. However, in 
the arrangement of Fig. 4, inrush currents that exceed 
1 30% of the rated value can be detected by the series 
connection of the capacitor C132 and the resistor 
R132 so that damage of the power transistor Tr1 by 
the inrush currents can be prevented. 

If only the differentiated value of the primary 
winding current is detected and the load current is not 
detected, the following problem will arise. When a rat- 
ed load is provided, an inrush current flows in the pri- 
mary winding when the power supply is started up but 
afterward the current at the primary winding of the 
transformer 114 becomes a half or less the inrush cur- 
rent Therefore, different reference values need to be 
set to monitor the start up current and the current 
flowing in stationary states of the power source. If the 
same reference value is used to monitor the two sta- 
tuses, the current flowing during the stationary states 
is checked whether it exceed a value two times or 
greater than the stationary state voltage operating 
under the rated load. 

According to the circuit arrangement shown in 
Fig. 4, in a stationary state at the rated load, a current 
that depends on the load current flows in the resistor 
R142 and a corresponding voltage is developed 
thereacross. The voltage across the resistor R142 is 
0 V when the power source is started up. By appro- 
priately determining the constant of the circuit, the dif- 
ference between the inrush current at the time the 
power starts under the rated load and the inrush cur- 
rent during an overload can be obtained and a refer- 
ence value of 130% under the rated load can be set 
using an extremely simple structure for both the pri- 
mary winding current of the transformer and for the 
load current Further, when this reference value is ex- 
ceeded, operations for protecting the switching power 



source 110 can be promptly performed. 

According to the present invention, at least one of 
the primary winding current of the transformer and 
the load current is detected. Operations to interrupt 

5 supply of power are repeated at a frequency with a 
predetermined period of time. After the predeter- 
mined period of time has been expired, if the current 
at the primary winding of the transformer or the load 
current does not exceed the reference value, the 

10 switching element is turned ON, thereby causing the 
circuit to return to the operable condition. If the circuit 
is in an overload or short circuit condition, the switch- 
ing power source is protected from heat damage by 
interrupting supply of power to the switching power 

15 source, thereby protecting the switching power 
source. 



Claims 

20 

1. A protective circuit for a switching power source 
(110) which includes switching means (112) for 
switching an input voltage applied to said switch- 
ing means, a transformer (114) having a primary 

25 winding coupled to said switching means (112) 
and a secondary winding, and rectifying means 
(116) coupled to said secondary winding of said 
transformer (114), a load being connectable to 
said rectifying means (116), said protective cir- 

30 cuit comprising: 

detecting means (132, 134) for detecting 
when at least one of the current flowing in said 
primarywindingofsaidtransformer(112)andthe 
current flowing in the load connected to said rec- 

35 tif ying means (1 1 6) exceeds a predetermined ref- 
erence value; and, 

interrupting means (120, 152) for inter- 
rupting application of the input voltage to said 
switching means (11 2) for a predetermined period 

40 of time after said detecting means detects that 
said predetermined reference value has been ex- 
ceeded. 

2. A protective circuit according to claim 2, wherein 
45 said detecting means comprises a resistor (RE) 

coupled to said primary winding of said transfor- 
mer (114) so that the primary winding current 
flows in said resistor (RE), and differentiating 
means (C132, R132) for differentiating a voltage 
so developed across said resistor (RE) to detect an 
inrush current flowing in said primary winding of 
said transformer (114) immediately after said 
switching means (112) of said switching power 
source is turned ON. 

55 

3. A protective circuit according to claim 1 or 2, 
wherein said interrupting means comprises a 
switching device (Tii20) connected to said 
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switching means (112) of said switching power 
source, control means (152) connected to said 
switching device (TM20) for controlling ON - OFF 
switchings of said switching device (120), and 
time measuring means (C12, R12, R14) connect- 
ed to said control means for measuring the pre- 
determined period of time upon said detecting 
means detecting that said predetermined refer- 
ence value has been exceeded, said control 
means rendering said switching device (tr120) 
OFF during the predetermined period of time 
measured by said time measuring means (C12, 
R12, R14), whereby application of the input vol- 
tage to said switching means (112) is interrupted 
for the said predetermined period of time. 

4. A protective circuit according to claim 3, wherein 
said time measuring means comprises a mono- 
stable multivibrator (152) having a trigger termi- 
nal applied with the trigger signal. 

5. A protective circuit according to any one of the 
preceding claims, wherein the detecting means 
detects at least one of two occurrences, one be- 
ing that a current flowing in said primary winding 
of said transformer (114) exceeds a first prede- 
termined reference value, and another being that 
a current flowing in the load connected to said 
rectifying means (116) exceeds a second prede- 
termined reference value. 

6. A protective circuit according to claim 5, wherein 
said detecting means comprises first current de- 
tecting means (132) for detecting the current 
flowing in said primary winding of said transfor- 
mer (114) and outputting a primary winding cur- 
rent indicative of the current detected by said first 
current detecting means, a second current de- 
tecting means (142) for detecting the current 
flowing in the load connected to said rectifying 
means (116) and outputting a load current indica- 
tive of the current detected by said second cur- 
rent detecting means, and comparison means 
(1 36, 1 46) for comparing the primary winding cur- 
rent with the first reference value (134) and for 
comparing the load current with the second refer- 
ence value (144), said comparison means (136, 
146) outputting a trigger signal when comparison 
results indicate that at least one of the primary 
winding current exceeds the first reference value 
or the load current exceeds the second reference 
value, and wherein said interrupting means inter- 
rupts application of the input voltage to said 
switching means in response to the trigger signal. 

7. A protective circuit according to claim 6, wherein 
said comparison means comprises first compar- 
ison means (136) for comparing the primary 



winding current with the first reference value and 
providing a first comparison result, second com- 
parison means (146) for comparing the load cur- 
rent with the second reference value and provid- 

5 ing a second comparison result, and an OR gate 

(154) having a first input connected to said first 
comparison means (1 36) to receive the first com- 
parison result and a second input connected to 
said second comparison means (146) to receive 

10 the second comparison result, said OR gate (1 54) 
outputting an ORed signal to the first comparison 
result and the second comparison result as the 
trigger signal. 

15 8. A protective circuit according to any one of the 
preceding claims, wherein the detecting means 
(132, 142) detects both the current flowing in the 
primary winding of the transformer (114) and the 
current flowing in the load connected to the rec- 

20 tif ier (116) and triggers interruption of the appli- 
cation of the input voltage to the switching means 
when at least one of the current flowing in the pri- 
mary winding of the transformer (114) and the 
current flowing in the load exceeds the predeter- 

25 mined reference value. 

9. A stabilized voltage source circuit comprising: 
a switching power source including an oscillation 
circuit (112) for producing a train of pulses, a pow- 

30 er transistor (Tr1) having a base connected to 
said oscillation circuit (112), a collector, and an 
emitter, a transformer (114) having a primary 
winding, and a secondary winding, the primary 
winding having one end connected to the collec- 

35 tor of said power transistor (Tr1 ) and another end 
supplied with the input voltage, a rectifying circuit 
(116) connected to the secondary winding of said 
transformer (114), said rectifying circuit rectify- 
ing the voltage developed across the secondary 

40 winding of said transformer (114) and producing 

a rectified voltage, feedback means for feeding 
back the rectified voltage to the oscillation circuit; 
and a protective circuit as claimed in any preced- 
ing claim. 
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